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(54) BINARY/MULTIVALUE CONVERSION METHOD FOR IMAGE DATA AND IMAGE 
PROCESSING DEVICE 

(57)Abstract: 

PURPOSE: To suppress the increase of the cost due to 
that of the capacity of image memory and to output the 
data of a multilevel image with high picture quality at 
high speed. 

CONSTITUTION: This image processing device 20 
converts the multivalue data of the multilevel image 
inputted from a host machine 40 by a comparator 21 to 
binary data at every picture element by a dither table 
stored in memory 25, and forms the bit map of the 
binary image of one page in memory 23. The binary 
image is outputted to a printer engine 50 as applying 
binary/ multivalue conversion by an MTC 3, and the 
multilevel image can be generated. The MTC 3 repeats 
the conversion of the binary data of respective remarked 
picture element to the multivalue data at every picture 
element respectively corresponding to the remarked 
picture element and its peripheral picture element or the 
value of the dither table in accordance with the 
remarked picture element, or the remarked picture 

element, the peripheral picture element and the value of the dither table. 
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[ a W] Bft ^ * U J: £ n X h if 

[««] HiflWfiaSB 2 014, lt«S Zltf*Xhv 

2 StcfBltLfcxV^-^tC^oTB^Stc 2 fix 
— *fcg8*U ^tUZ3IClI^2iMI0^7h 
77«t5o *<D2«H«*. MTC3tf2f/ 

iB«tf»j«*ti«o mt c 3 t±*pi*istc, ai IHifS^ 
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Lttfk, mmmsnrz2mmmr ! -9^, &j£BB#!s« 

2 fix-* fc&£gHi!5fc*f /o 

js-tsmet^ ^matc^w tfcrv ^-zr^vt^m 

ffiBff x-^K^&LfdS. KSSlStifc 2fflB«-r- 
&&gBJII»K^<D2{ifiT f -*fc, £&Hi!uR« 
BttfIS©JIHBJ^2fi-r-£fc, K&BHHifc:*fJS 

•r s mi axV <f jaatffiffl l fc ^f^-^v fc * jbv •> 

T£«-r- £ fcK$> L T^mmm9- 9£?Z,CtZ¥f 

immw 4 ] zmmrn?- 9*2 mmmrf- 9 mmm 
r^minmmf-^mm^mt, i^gtioTfi 
*n/:2 ffiB^x- 2 *Hif&mmm : r- 9 k mm? % 

me$ 2 ©[i&iw- * me 2 mmmf- * 

<D£-£gB*£\ *©2ffi7*-*fcKagiIi3S*Htra 

®cognaa^c>9^ ; ?-«2fiS-r-^^ 1 x-fozmmmm 

ntzmmf—f^mm^fc^^ut. 30 
m * * u ic fen* s nfc Suiasai'r - 7 a* m v ^ t me 2 

ummsi zmwrny*- 2*2 mmm^- 2 ic mm 
tzm 1 (omm-T-zmm^mt, m^mc&ixmm 

2 ftfc 2 ffiB^'r- * fcStf £fifiB&-r- 2 K mm? % 

m 2 (Dmm^-^mm^mt^m^rzmm mmmm^ 
iB^tc^o 2 tm&smM*mts 

^iSct73JSHB*Od-6^0 2ffl^-^^ 1 t?a&3«IBB 
fftoSfc fc e. Mllfc J; D ^ffi-r- # fc g^W 3 2 

c«^« 6 ] zmmm?- $ * -rv if soat ± ^ t 2 

il*iif- * fc ^«5~T 5 55 1 ©Of«-r-*£Si^afc, 
l£^J£fc J; -3 T^il£ nfc 2 fBBff x- 9 fciftf £fSB 

ft x- * fc g&t 5^2 nmrn^- $ mm^®. fc *«t* 

feB«5PJ!«HKfeV>T, 

ME^2«B{f^-£S*?afr\ KrK2ffiSH«T f -* 50 
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SMErV If iQSfcffiJf? Lfc^V +fr- 7;KD L^V^fii 

i: ic is 1; r ^fflf 1 '- ^ mm? % <fc 5 ic ^to s nf= 
fiBfgi'r-^^&ar \mmmc&m : r~'?icmm-5 2 

t *^ ft * c i: *«f« -T « Baffin 

ffii«r-?tsitss 1 (Dmmr'-^mm^mt, 
m-WL\^&-o xmmznrz 2 fiH«x-**ntf^#tH 

mmm 2 (DB^^'- ^ ^SI^Ktf, ME 2 ffHfiKx- ^ 

^ gaBiiit?©2fflf-^^iaiBitM 

•T S M,iE-rV ^micW\l LfcxV +f t— ^;KD L Z ^ 

s ] ^mmm^- ztt^j *rmmc &-?x2 
mmmy'-ficmmt&m, 1 wiif-^^fst, 
is#figK * ^ t^»^ nfc 2 mmmf- $ *nxf &mm 

fcB^JlSMfiifcv^T, 

mes5 2 <D«f- 9 mm^m\ me 2 9 

(OS-jtBB*^, M2if-^t, IiiliI*I£f 
?KS«f3WB^©9^ ; e«2fii7 ::; '-^^ l T-feS/SllfflB 
^(D^i;, MEaBB^tc^fjS-rSME^VlfffllKcffi 
ffl L fc x> if t l - f)V(D L # v MS i: fc (S D T ^ffi-r - ^ 
\z.mk?% ± a fc^ 46ffiJ2*n/cS»'r-^l/*»iW L 
fc^^U i:, 

i^tu fc^w^n/cME^ftf— 7Miu^Tiia 2 
fiBft f - * ^-^ffi a B^Sfc ^ffif 1 '- ^ fc^^-r s 2 
m/zmmm^m mmmm 

umm 9 ] zmwm x- ^ % fwt * -a t 2 

MBft^'-^fc^il-rs^ l (OH«-r-^S»^ai:, 

i^^©fc <t o nfc 2 mbmsx- 9 Jtmurzmm 
fix- * mm? zrnz nmm 9 mm^-rn uttmz. 
rcmi%mw.mmict3^x, 

mmm 2 nwrnr- 9 mm^m\ me 2 mmmf- 9 

t?^OjaHB^0 5^-?-cD2MT : '-^^ 1 T**SJSIH 

B*^i( t , me?s a mmicttfo? % me-t^ if jaat 

ffi/H L fc xV If 7—-7>\<<D L ^ V 4fi fc *^ <t »3 ^ 

fflx-^fcssi-rs 2 m/zmmmmw^mx&z c fc 

^f*® fc T S BftffiilS s 0 

[If aRIS 1 0 ] I»*IS 4 9 cD^-fn^ 1 ^f^Eic 

(Dmm^m^m^^x, 

mmm 1 nmm7-'-9mm^mic^^xmm^nrz2m 
B^-r-^fc, mmm2(Dmm9-9mm^m^^^x 
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[0 0 0 1] 

t ^mmm?- * *p £ 2 n £ 2 mmm^- z * > n 

[0 0 0 2] 10 

*hu:jsi:Tia«©»«**±tfsfefe^is*ffifi*iS 

[0 0 0 3] ■•Oj*«*lRl±fc:»LTH:, «*tfL/- 

> * o j; -9 \c mmmm&<D y u > * week mis 2 20 

1f^«fc<fc^T*BJl»fc2*{fcU HffcLfcBJRO 

[0004] saisa^j:sinss%» 

[0005] cnSoSffcfcttJS-rsicfci;, BflM-t'J 
[0006] i^^-^7'J>^5tc^nt§/^Fi 

at*. 1 i^om^ty *ieat-&f ic, 11^1 

/Co 

[0007] mtfyr^^y^m^sna 

*ffi!8LTB*r-**ffi(IU M^tyoSitHi 
[0 0 0 8] 
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tc j: o t limmmtfm < a 3 t <otf& <d t% -r- * 
s^pmos^m*^* «** c £ # »*p l < > t 

^cd n!!i^ ^ * y <BE a § o 

[0 0 0 9] 2 ^^7°U>^^®(D-Ot^ 

flfooffis, *si/^4B«o)iPrtEffla*«ffd»^fea& 

[0 0 10] ^tl^tlcDig^tC, 1 H# (rtvHBfifcB: 
5tf 37iM4H») (D^ffiB«x-**fl50« , r«S«O 

7*t%o fc/c, BflM^y*»W*Sfc»teB«**# 

[001 i] ±M<vf$mcWLT, zmmotf-**? 

-Iffflffl^CctoT 2«B«-r-*k:S8iLrc 1 H#<£ 

[0 0 12] <KD«^HH«. B«-r-*(0SS»5fflL 
Wt8IWrtT*B«0*B*iat*0 Zfflx-^^ffix- 
^> a * ^fifiB^T f - ^ 2 fifism^n § hu co^fiiB« 

[0013] c<Dmfti±±m<v&fcMfrT%i2nrc$><D 

SUM U fe +»ftBK*« A /c^fiB® 7 s - * *K 
[0 0 14] 
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T> ^iii«7 f -**2^iiH«-r-*Jj:*»brc». i£ 
£SI;*nfc2ffiB«-r-*** &ttBB*«fc*©2fit 

[00 1 5] ^ffiiiiftx-^^xV^il^^o 
>r-#£\ #agBfg©t^(D2{lx-^Sffi@Bf!t 

[0 0 16] SfcfcJU ^fflB^f 1 - * # +f JOStc 

«-r-*** »aaii**^*o2«[7 f -*fc, ^ae 

Bi^H€y}fi3S<OHHB*0 2<BT f — ISffigBifl 

[0017] 2 etc, ^mmmT L -z%:2mmm'r-$ 
icm&k?%m 1 ©B«-r-*£i**a£. is^aic^o 
t$8i^ n/c 2 fa B«*r- * tf ^tfprflkx— # res 
ss-r 3 £ 2 © b® * s»#a t * feBflMaas 

[0018] -r&*^ 2iiiif-^<D^aiBi^ 

[0 0 19] Sfctt, 2ffijB«f ? -^*, ^a§B^S 

k 2 <B-r- * hMffi a Bm^Htritsswja mmm<D 

S^^fii-r-^tf 1 T**SJSHB*©»fcfr&»W 
[0 0 2 0] £ffiB«7*-*£f ^^GLStc 

^-3T2faa^T : -^tc^f am l ©■«r f — 

^@tcJ;oT^^n/c2fBBf^T i -^^ 

[0 0 2 1] T&fc^ 2fIB«T i -^O^i4BB^^ 
2 ffl^-* £«&BBil6U:ttJE^5-r >r IffflsSlcffi 
H 1 L fc -r ^ If-r - ^ ^ © b * V ^ffi £ £ JS b T ^ ffl *r— # 

a 2 mx^im^m ^ic^omi/c^ot*^ 
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[0 0 2 2] Sfcfcfc, 2(WBfiiT 1 -^^, ^S^BlSfe 

2 B^-* fcRaBMSfcfcttS'TS'r * 1f«Blfc 
^ffl b/c-f> If — ~7j\/<D b % 1MB i: 6 <fc 9 ^ 
lf-?m$«t« 2ffl/^«8»ill»#®i:LfcfeO 

[0 0 2 3] feSl/^i> 2ffiB#7*— ^OS-i^MB^* 
^^2ffir : -^k^ffigB^H^fi^^IHB^^a 
■5^2fflf-^tf l 7?«*HHB*0«i:ffiBBllSk: 

n/c^x-y r 7l/^fflV^T2fitB^-^^^iiBB^ 
[0 0 2 4] Sfcfct, 2lHif-^^, ££SBf!l« 

tc^JSt^fV IffflfflJcffiffl Lfc-r-r If b 

20 «8a»W^ai:LfcfeaDtf**o 

[0 0 2 5] ±£flDB«^lt»^t, 35 1 ©B« 

m 2 (Di«r -^^*#a^ <fc o tsm^n/c^fflB 

[0 0 2 6] 

[f^ffl] ±fB^B«T : -^C)2{a/^fa^75-iS^J;n 
tf. ^ffiB«f ? -**^«Sl*nfc2«B«-r-**, 

[0 0 2 7] S ^ffiB^-r— ZfrbTJ If JttHfc: «fc 

oTf»?nfe2ii«f-?*, s-aEBB*«^. * 

O2fix-^k^oa0B^tc^jS^af : V^-^I/ 
k^rfflV^T. Xti ; e0 2flT : -^k ; €-(DliHB^2ffi 

40 iif-^^1"§ Q 

[0028] LfctfoT, %m/2m^<D^^^%m. 

ic&m LfcT* If -r— ^l/0«IB*fflV^S c ic cfc D , 
X«^6k:HHB*^««*io^Sc:hli:J;t), SSSI 
^ n/c^ffiB^x— ^ ^ J: a BflK«, 2 ffl^SStuO^«a 
B{t-r-^^i:aBft^. ct OiS^tJS d k^ffi*a a 
[0029] 2<^c, i.EOJi'StctBfiELfcBWfflflP.a 
Bti> % 1 OB«T f -**»#a*^«B« , r-^*^ 
S»L/fc2 4IB«'r— ^ ; t , Ji:^2©ilif 

-*«ss¥a*«!fi£t" «2M/^wsift^a3bv 

50 *UJC«lfl*nTl/^S*»-r— Bn^2ffiB«-r- 
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7 

# ©it hps** to 2 ffix-^ k zcomtLoimmmmo) 

[0 0 3 0] gcfctt, ±IB© 2 fiPHRx-- #ft, ^2© 

■«f-^ti?St^§ 2«/£Hra»«*¥«*^ 

[0031] dtDcfc^ic^-jiBa^s^. to^zmf— 

my 2 M^^ft fr* ott, * n k ^mm&k: 2 mmm 
r- #<dmc&-dt zmmmT- zzmzzt # m* 

[0032] &3w^ ig 1 (omm'f-^m^m^ 

«*S2*/£«gSl*H*<, *©**Ufc:#H»**iT 
u^SJjft'r-^K BP^2fBHi«T 1 -^O^Ba^ft. 
to 2 tt-r-* fcffiBBJRjcJtJS-rs-r "FAHlfciflgm 

6 t O j$ [ | pH^(0)tft(0 ASPBiiKO 5 -6 2 ffl-r- # ^ 
[0 0 3 3] Sfeti, T L V^HtC^oT^L/c:2fa 

^KoiS^ftfr&, &£W£2^ctoaBH#fto 

[0 0 3 4] CO£3lcttBiIi*S£t0 2ffi^— * 
<fc*K SSWiS5£2fia-r-*tf 1 ^*£J3IIMiR<D 

[0 0 3 5] £5lc, ±,E0Pi««KE»Hfc»»fca* 
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H 2 ffi pi& r * ft tti T § * 5 E T Z> £ k 1 c J; o T , 
[0 0 3 6] 

^ftSafiLT. 3>ha-7 1 0kftt<:^U>**«!fi8 
LTffl*fiiitcB{iiftffMT£7 0 U >*X>^>5 OtC© 

[0 0 3 7] 3>hD-7 1 0^H2^^L/c^aiC. 

cpu^xi nc^nfngit/ccpui, vca 
(eftn>ha^ • x>r^x>h) 2 k. vca 2 

^7°U>^X>>>>5 OtftHg-SMTC (VJl/*-h-> 
• 3 3 k, iSii^X 1 2lCjS^n/cR AM 

4k, fg}i^xi 3 ^*n^nsfiffi*n/£ rom 5, * 

X M / F 6 k, CPU^Xl 1 ^i/Xr^Ut^§ 

iiM/ui 2, {g}g/Nxi 3 koiffljctn^nstfen 

/cBCA7, DB8^JC«fct)*|j«^nTl/^o 

[0038] cpu ni, ^>bu-^m*<Dmmtn 

HV> K&tf7*— £ tcT Jit-^O ^TBif- ^ ft h77 

X>v>>5 OlCffi^TSo VCA2&, If^bVy^ 

^u^^ffift^-^^yu>^x>>>>5 otuAsn 

o tc, c OWWOifiWe* * a B Pi*ttfc: *<D 2 fift-r 
-^^^If-^^fjlLT/U >^?x>^> 5 0 tcm 

[0 0 3 9] R AM4^ S CPUl«t^7°P^7 

4^X hv^>4 O^^A^fT^f 1 — *6D^y 77 ^^6U 

-t?>hp-^7X, RS 2 3 2 C, P — ^<D{± 

r^-fexftstjwrs-o^^x— xw^o 

[0 0 4 0] B C A 7 Rtf D B 8 ti N Ztl^tlUl^Kfa 
3SiSJS<oaa:*Sii^^X 1 2, ffiiS^Xl 3^e>ftSS/ 
X-rA/SXkC PU^X 1 1 tl?W^T\ 

W^y77T^oT, BC A 7Ml^nv>HVU 

krFbx^xft, db 8miwf- ^/^xft^n^ 
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[0 0 4 1 ] 0 1 «\ n>ha-7 1 OtcftjiS^tlfcB 

[0 0 4 2] 01 fc^LfcPi«ffl8l»W2 Ott, rV«f 
■^-r-^l/ftftBW-r*^^ If^-^l/^tU 22t if 

fSfcx- * ^&*r s as 2 (DitMR-r- * s h 

2tc^bfcMT C 3 ^fc:J;t)WlJEK*nTl/^o 
[0 0 4 3] £ffiB«^-#^2MB«7 r -*£ffiil'r 

IK^ti/c, mz.&4Vyb (0~l 5) <DL#vHBfr 
£>&£4 x 4 07 ? -fif'r— ^71^ xV^-r— ^VU^^e 

u 2 2»*:e36*nTiaii*n*o 

[0 0 4 4] *X hY^>4 0W~ **^U 4 1 tcfg 
lft2tlT^£4 If^y b (0-1 5) frB££^ffiB«"r 

fcfc*SB2 l ttA*B«fc»J^*7Vlf'r-:/ 
MLtt^f^ff-^M^eU 2 2*5XALt 

WB^iH^T^tUfl ^ffi-r-^lC^JftU RAM 4 
>y hT^yWt^o 

[0 0 4 5] I3d *XhV->>4 OOT-^^tU 
4 1 tc«3ffi^nTl/^c4 tT >y KD^ffi'r— *fr6**JS 
Bfi^r-^C>-M^T0T«&D, *H*tt*18T^S 
tlfcJ:-5tC4 X47b'J >y*X<E>:/D*y 5 
tiTV^o BI4C4. ROMS^aiSO-rYlf'r— y;l/<J; 
DftSfVlfx-:/Jl'X*y *2 5^6I^ntfV 
If-r-^l/^^eU 2 2fcHK2f, EfftSnfe-r-f -y-r-^ 
0 3 tc^b/cMB^-r^^l- 

wiSLT^n-rno— i s^fB^r^rr^ 1 6fi<DL#i^ 

ffl*^** 4 x 4 VhU -y *Xlc&oTl^£ 0 
[0 0 4 6] H5tt, it«S2 1 a^E^LferVlf 

f— ^i/*Hjv>ria 3 tc^brcj^w^T 1 -^^: 2 fBft b 
fdSH, if-y h"?7^^U 2 3±fcJBjS**ifcl£'y h 

\cKtEffi<ommfrtt k u r ?v \c 2 fgf t 2 n 
t\ tf>y hvy^t'j 2 3^n^nttjs-rsr hu 

[0 0 4 7] ff»J*.fcf. 0 3 7iM0 5te:^bfepi«-r-^ 
OBlR&tf^^-r-^l/OL^t^ffl^a^, £@BfR 
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70 

bT^n^n^TW^T^b/c7r.vHc^fjST^ 

BBfcL*HB<D»^ ECBBt*-* (0 3) <DJg2 

S2^^n*y^tc*saBiS^Offi« 1 OT^o 
T, JtJEf SrVlfr— (04) <DLt^fi0 4* 
i*T^5^6, ^7hV77(i5) ©«2ff, ^2 

[0 0 4 8] £<D£5&cSM«X~£fr£ 2filB»T r — 

tU2 3^m )s(a"«f-?tfos$iijEifif«ai 

70 ^icJi^T 1 / 1 6CD^atC^:^^^, lg#<Dlfyh 

[0 0 4 9] IH, ll^e^V-y^ML/: 
£>i£mi$H tc ck £ MJINPF^H^^^X^ 5 \z ft 

20 [0 0 5 0] SSaJtHSff^fcfek:^— 

oT«lS^H^S<ft«^v^RgS«)l6*bfti/\ 
[0 0 5 1] oSffc:, 0 1 KL33^T\£v h77^*U 
2 3±lCff^^n/c2ffiB^T : -^^, l7^>«tS 

£a&T:/y >*x>^>5 otci^^m^ns^, mt 

m&T—Z&mtLT. 2\ivh (0-3) tO^fRflflE 

[0 0 5 2] 2\iti?-Z*%m?-ZKmk~tZ>2W\/ 

tS3X3vhU7*X*S£U ffigB^2{g-r- 
8fflC0MHB^^^ ; ec>2fB7 :: ~^^ 1 T*»S 

[0053] m2<Dm&&imz. ^umM^<ozm 

BB^»«r*L*^«i:k:iSi;T*B7 ? -*fc:B» , r 
Sfe©t»«So 3S3 0B»^Tffi8i:, »ftBB***<0 2 
ffl-r— ^i:. 8ffltDMfflB^oa^^-^2fi7 :: — l 
■p**MIWB*o»4:, ^If-r-^/l/Offil IBJRk:» 
j^T 5 b € t MB t ic j£ b T^HH-r— ^ JcSSJ-T S fe ©7 

[0 0 5 4] 06(4, 0 nc^LfcS20Pi«r r — 
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11 

T££o !36tC^LfcMT C 3 ate, 3 5 -< 2 fi 

^ffl^g§§3 2, -t?U**3 3£. X*r- 

[0 0 5 5] >^^EU 3 1 U\ If ^ hVy^t'J 
2 3^6ffiBli**^tr5>f>^S^-f ^»» , T5± 

8 m<DffifflmM<D 2 if-^Sf-7;H»lB 3 4 

[0 0 5 6] ^fB^»t§3 2l±. ^^^'J3 1 fr& 

A^-r^ffiBa^<D2ffi-r-^icc p u 1 frzxti-rz 

tcmtlT^o LfttfoT, CO*l«0«t3li:MTC3 
a 2 fi-r- * * 2 tdV h ©^«-r- £ fc*BW £ WFtt 
3{&U feL2if-^S$ttl*ni^iiHgt 

[0 0 5 7] -r- ^KHK3 4 Si M^3dS 
Affile £oT^ :z FS£:S;tf> ^-O^tU 3 i fr&aa 
BfR<D 2 fit-r- £ 8 fi<DJiIHBf§cD& 2 fix- # £\ 
irV+fT— ^l/^^eU 2 2fr5ffiBH*fcJ*J5 , r*LS 

Wii^n^nA^u 8f@o^iHpj^2fflT : -^o 

^n^n^^-^tc£u/c^fWT : -^^-bi^^^3 
3icm*^r^o 

[0 0 5 8] 3tt, CPU lft>50JS^^jS 

tT, agB^^^tfX^SB^J; , 9^2fii®^ 
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